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’ IRTRODUCTION. 
This REVIEW contains a‘generkl summary of the meteoro- 

logical conditions which prevailed over the United Stdtes aud 
Oanada dururg January, 1887, based upon the reports from 
the regular and voluntary observerR of the Signal Service and 
tkom co-operating state weather services. 

Descriptions of the storms which occurred over the north 
Atlantic Ocean during the mouth are also giveu, and their 
approximate paths shown on chart i. In tracing the centres 
of the paths of these storms, data from the reports of one 
hundred and eighty-three vessels hare been used. 

The general character of the weather over the  north Atlan- 
tic Ocean during the month was seasonamble, although, in in- 
stances, storms of unusual severity were encountered. 

The presence of an ioeberg to the northeastward of the Banks 
of Newfoundland on the 30th indicated a seasonable break- 
illg up of the Arctic ice fields, and large quantities of iceborgs 
and field-ice will doubtless move southward ovor the Banks 

On chart i for this month are traced the paths of fourteen 
areas of low pressure ; the average number for Jauuary during 
the Past thirteeu years being 13.0. The most noteworthy at- 
moapherical di8turbances of the month ocourred during the 
prevalence of low area number viiion the 13th add 14th, produc- 
i11g rain, snow, and sleet with high winds on the Lakes snd 
thunder-storms in the south Atlantic states, Florida, and the 
Ohio Valley. The low area which waa central in the Indian 
Territory arid northern ,.Texas on the morning of the 22d mHs 
attended on that and the succeeding day by thunder-storins iu 
the Qulf States and very heavy rain in Tennessee and the lower 
part of‘ the Mississippi Valley, numerous stations in these dis- 
tricts reporting over two inches of precipitation in tmenty-four 
hours. 

The mean temperibture of the month is below tho normal in‘ 
Dakota, Nebrmka, and over the entire eastern half of the 
country, except along the coast of New England and the mid- 
dle Atlantic states where it is about normal; the temperature 
of the western part of the country haa been above that of the 
average January. 

With the exception of portion8 of Georgia and South Uttro- 
lina, the precipitation of the month is,below the nonnal in d l  
part8 of the country lying south of the fortieth parallel; it is 
a l ~ o  deficient in northern Idaho, northern Montana, Nebraska, 
Iowa, and northern Michigan. 

In the preparation of this REVIEW the following data, 
received up to E‘ebuary 20, 1887, have been used, viz., the 

. regular tri-daily weatber-charts, containing data of simulta- 
neous observations taken at one hundred and thirty-three Sig- 
nal8ervice stations and twentythree Oanrtdian stations, as &le- 
graphed to this ofice; one hundred and sixty-two monthly 
journals; one hundred and fifty-seveu monthly means from the 

- dming February. 

former, and twenty-three monthly means fmm the latter; two 
hundred and eighty-six monthly registers from rolunt2u.y 
observers ; flfty-six monthly registers from United S t a h  
Army post surgeons ; marine records ; international simulta- 
neous observations ; mmine reports through the co-operation 
of the “New York Herald Weather Servicej” abstracts of 
sbips’ logs fiirnished by the publiehers of “The New York 
Mtwitime Register ;” monthly weather reports from the locnl 
weather services of Alabama, Arkansw, Illinois, Minnesota, 
Mississippi, Missouri, Nebraska, New England, New Jersey, 
North Oarolina, South Carolina, and Tennessee; and of the 
Oentral Pacific Railway Oompany ; trustworthy newspaper ex- 
tracts, and special reports. 

ATMOSPHERIO PRESSURE. 
[Expressed i n  inches atid htmdredths.3 

The distribution of mean pressure for January, 1887, deter- 
mined from the tri-daily telegraphic observlttions of the Bignal 
Service, is shown by isobarometric lines (u1 chart ii. 

Two areas of high pressure appear on chart ii, one covers the 
southwestern part of Oregon and the northern and central parts 
of Oalifornis ; within this  area the mean pressure of the month 
varies from 30.16 at Sacramento, Oaliforuia, to 30.10 at Rose- 
burg, Oregon ; the second area extends over Qeorgia and the 
greater part of South Oarolina, Alabama, and northernFlorida; 
within this area the pressure of the month is 30.16 or more. 
The mean pressure in thesouth Atlanticstates, east Qulf states, 
Florida, LouiRiana, md emtern Texas is 30.10 and above. 
Two areas of low pressure nre shown on chart ii, one extends 
over the northern plateau region of the Rocky Mountains and 
exhibits & mean barometric pressure of B.95 or less ; the other 
covers t h e  state of Michigan, Lake Huron, and the northern 
aud eastern parts of Uanads; over these districtr, the pressure 
is also 29.96 or less. The highest mean pressure of tho month, 
30.19 occurred at RoReburg, Oregon, and the lowest, 29.81, at 
Fort haginpis, Montana. 

The departures from the nornitil pressure axe given iu the 
table of miscellaneous meteorologiod data, and are also shown 
on chart iv by line8 mnnecting atations of equal departure. 
Tho pressure of the mouth is normal or slightly above in t h e  
south Atlantic states, t h e  Gulf States, Florida, Arizona, Cali- 
fornia, and southern Oregou,iu all other districts of the United 
States it is largely below the normal. The greatest deflcien- 
cies occur in Montana, northern Idaho, and t h e  etwtern part of 
Washington Territory, where the departures range from .20 to 
.26 below the normal. The deficiencies i n  the middle slope, 
Missouri Vdley, upper Mississippi valley, and the Lake region 
are also large, ranging from .07 at Llt Crosse, Wiwmsin, to .14 
at several statious ou the lower lakes. In the extreme eastern 
part of Oansda the pressure of t h e  inolkth is normal or slightly 
above; in the Saint Lawrence Valley and New England it 
averages about .OS below, tho departures varying from .06 at 
Eastport, Maine, to . lo at Boiton, Masswhusetts. 

Ae compared with the pressure of the preceding month, De- 
cember, 1886, very lnrge deficiencies occur in all parts of the 
United States, except in the  Routh Atlantia states, ea& Gulf 
states, ltud ou the Pacific slope ; in these district8 the pressure 
for Janunry, 1887, coincides with, or is slightly above, that of 
the preceding month. Iu the northern plateau region, Mis- 
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Inch. 
Hnron. Dakota ......... ...._. ................. 1.Q 
Fort Ouster, Montsns .......................... 1.72 
Valentine Nebraika ............................. 1.68 

Houut Wanhington, New Earnpsilire .... 1.60 
Alpha,Michlgan ................................ 1.9 
Mackinaw Oily Mlolilgan ................... 1.9 
LR Croare, WIa&nsln ....... I ................... 1.9 

Yanklon,bokota ................................ 1.66 
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Inoli. 
8an Diego California I ........................ 0.39 
Lou Angeies, California _... 
Fort Grant Arizona ......... 
Yuma Arizona ..............._ 
Fort A ache Arlnono ........................ 0.68 
Fort d o n i d ,  Arizona ...................... 0.68 

Kay Weat, klorlda ............ 
Prsaedtt, Arlzona ............ 
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souri Valley, and upper Mississippi valley the pressure aver- 
ages about .17 below that of December, 1886, m d  ranges from 
.14 below at  8aint Louis, Missouri, to .23 below at Fort Magin- 
nis, Montana. I n  the Lake region and the Ohio Valley tho 
deficiencies are also large, areraging about .15 

BAROMETRIC RANGES. 
The monthly barometric rauges at  the various Signal Ser- 

vice stations are given in the table of miscellaneous data. The 
following are some of the extreme monthly ranges : 
__ __ - __ __ ._ - . - - - - -- - - . . - 

Grentwt. II Lenst. 

valley m-hen the area was central in that region. The cold 
wave Attending this arm of high pressure caused changes in 
temperature ranging from 20° to 300 in tweuty-four hours over 
the regions east of the Bocky Monntain slope. The peatest  
change in ,twenty four being in Iowa, Minuesqta, and 011 the 
jouth Atlanbic coaut on the ad; and on the New England coast 
aud thence northeastward the temperature fell from 20° to 30° 
DII tho 2d and 3d. 

II.-This @rea appearcd north of Miunesota Rid’Dakota on 
the 4th and $vas re-enforced by au area from t h e  Pacific coaat 
ons the Bth, causing t h e  pressure to increase to 30.90 aud above 
at stations north of Montaua on the afternoon of the Sth, while 
an area of low pressure, which was iuimediately to the south of 
Colorado on the morning of the  same dag, had beon forced south- 
ward over New Mexico and weetern Texas. On the morning 
of the 6th the high area was central in emtern Dakota, bounded 
by the isobar of 30.6, and attended by temperatiires ranging 
from -20° to -4OO. The rqpid increase of premure on the 
eastern dope of the Rocky Mountains attending the southerly 
movement of this area and the southerly moaement of the area 
of low preusure (traced as uiimber iii) immediately to the south, 
was apparently forced southward and disappeared under .the 
influence of the areaof high pressure. After reaching the  
lower Missouri valley ou the itfteruoon of the 6th there was an 
increase of pressure to tlie northward which transferred the cen- 
tre of this area to the northwestward over Dakota ttt midnight 
of the 7th, after which i t  moved southward toTexas and thence 
eastward over the Gulf Btates, disappearing on the 11th to the 
eaat of Florida. The barometric pre8sure observed near the 
centre of this area decreased from 30.9, wlieu the ceutre was 
north of Moutana, to 30.6 in the Missouri Valle,r, 30.3 in north- 
ern Texas, and 30.2 in the east Gulf states. The most marked 
changes in temperature obierved duriug the transit of this 
cold ware occurred in the northern Rocky Mountain region on . 
the 6th and 6hh, in uorthern New England and the Saint Law- 
reuce Valley on the 7th aud Sth, and iu Texas on the 8th; 
these changes ranging from 20° to 4W. This, and the FreCed- 
ing area, produced the coldest weather experienced during the 
month in the Southern States and central valleys. 

111.-This area appeared north of Montana on the afternoon 
of the lBth, while a aecoud area extended over t h e  north aud 
central Pacific coast regions. This distributiori of prgssure 
continued until the morning of the 16th, after which tbe two 
areas united, covering the entire Rocky Mountain region on 
the morning of the 17th, the bounding isobar of 30.6 including 
Colorado and t h e  greater portions of Wyoming and Utah. It 
advanced slowly over the Mississippi Valley, cauRing a 
L‘norther” in the Southwest on the  18th, and attended by 
freezing weather in the Southern States, and temperatures 
generally below zero north of the Ohio Valley. The movement 
was southea~terly from the lower Missouri valley during the 
18th, it then paased over the Southern States and off the At- 
lentic coast during the 18th and 19th, the pressure decreasing 
as tho area moved toward the ea&, and the isoburs extended 
northemtward aloug the Atlantic coaat. The low tempera- 
tures observed in New Eugland on t h e  morning of the 19th, 
when the area waa central off the wuth Atlantic coast, were 
probably due to the cold westerly winds attending this area of 
high pressure in  its northern quadrunts. Ou the morning of 
the 18th the temperature ranged from -13O to So at  atations in 
the Lake region, and t h e  i60theI’mal line of loo extended north- 
eastward from the Ohio Valley to northern New England, the 
velocity of the westerly winds ranging from ten to twenty-flre 
miles per hour. The wind coutinued westerly and the wetrtber 
was  generally clear on the Atlantic coast during the nigtit of 
tlie 18th. The minimum temperatures which occurred duriug 
the transit of this area were the lowest observed during the 
mouth a t  many points iu the Northern States. 
. IV.-From an examinatiou of chart v it will be seen that en 

area of high pressure passed over New England on the 22d, 
causing the temperature to fall 20° to 40° in twenty-four hows. 
This high area apparently formed quickly north of the Lake 
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region during the 2lkt and moved rapidly over New England 
and off the Atlantic coast, causing uo marked changes in  tern- 
pbrature at stations south of New Eugland. 

V.-This twea of high pressure formed on the Pacific coast 
on the 21st, from which region i t  moved southeastward over 
the Gulf of Mexico-and thence eastward to the Atlantic, with- 
out .causing any marked changes in temperature. When i t  
approached the Southern Mates from the southern Rocky 
Mouutain regions i t  was attended by hea1.y rains along the 
Qnlf coast and aa far north aa Tennessee and North OltrOlinR. 
These rains were probably due to the sudden f d l  in tempera- 
ture caused by the advance of the cold air from 'tlie mountain 
regions, the isothermal lines of 40°, 60°, and 60° oyer the re- 

' gion of heapy 'rains, extended approximately north and south. 
The minds in this regiou, previons to the heavy rains, had been 
southerly from the 19th to 23d. The,barograms on chart v for 
the Stations Boston, Massachusetts, Saint Paul, Minuesota, and 
Portland, Oregon, give no marked iudicntions of the move- 
ments of this area of high prepsure as it passed to the south of 
these stations, and the pressure decremed during the tramit 
from the 1Eocky Mountains to the Gulf of Mexico, leaving but 
a slight tram of ib 'influeQce in the barogramsXor New Orlertna, 
Louisiana.. 

VI.-This area appeared on the Pacific mast on tlie 24th 
and is distinctive a8 the only high are& which passed f h m  the 
Pacific to the Atlanbic duriug the month. It extended from 
the northern to the soutlhern boundaries of the United States, 
and its movements may be traced from' the fopr barogram8 

' represented on chart v. I t  appoared at Portland, Oregon, on 
the 24th, at  Saint Paul, Minnesota, on the 2Gt11, New Orleans, 
Louisiana, on t h e  27th, and a t  Boston, Mnssachusetts, on the 
%th, thus crossing the continent in lese than four days. The 
barometer rose at the centre of this area a.s it crossed the con. 
tinent and the greatest lwessure was observed in Nova Scotia 
after its centre had passed to the eaetwa,rd. The movement 
W a a  slightly to the south of e& from latitude PO0 on the Paciflc 
coast to northern Texas, and afterwards to the north of east 
from Texas to N,ora 8cotia. The fall in temperature wzw gen. 
eral, but the greatest change in twentr-four hours ocourred on 
the Atlantic c o a t ;  in New England the change in twenty-foul 
hours amouiited to 36O or 400. 

VIL-The tri daily telegraphic reports of t h e  28th and 29th 
indicated tlie advance of this high area and attending cold 
wave in the extreme northwest, The pressure continued to i n  
crease noar the centre of the continent during the 30th and 31st 
:md at, the close of the month i t  had reached 30.70 at  station& 
north of Dakota, with temperatures ranging from -20' t c  
-36'. Although the centre of this high area remained tiir t c  
the north at the close of the month, the cold wave attending 
i t  had extended southward over Missouri and tbe OhioValley 
and eastward over t he  Lake region by midilight of the 30th 
and over the Saint Lnmrence Valley and the New Englana 
coast during the 31st. 

- -- 
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AREAS OF LOW PRESBURE. 
Fourteeu areas of low pressure appeared witliiii t~ le  limits o 

observation during January. They ,were generally Arst ob 
served in the Rocky Mountaiu regiou north of Montana anc 
Idaho, >and telegraphic reports indicate that seven of the area 
t rmd  originated a t  least as far to the west m t h e  north Pacific 
c o a t  and to the north of the sttationR of observation. .The di 
rection of movement WM to the  soutlieast or south during thc 
transit oyer the Rocky Mountain regions, easterly between thc 
eastern slope of the Rocky Mountains and the hti&mippi Val 
ley, and north of east between the Mimissippi Valley and thc 
Atlantic. 'All low area8 orossiug tlie contiiient reached thc 
coast llorth of the Middle States, and d l  passed to the north o 
tlie Ohio Valley. Onestorm is approximately traced aa follow 
ing the general course of the Gulf Stream, and a secondary de 
pression developed on the New Ellgland coast, which move( 
eastward over the Atlantic. 

The followiug table shows the Iiititude mid loiigitiide in wliicl 

I .......... (.." ................................. 
I1 .............................................. 
I11 ............................................ 
IV ............................................ v ................................................ 
V I .  .." ..................................... I.. 

V I 1  ............................................ 
VI11 ......... : ................................ 
VIIIa  ......................................... 
I X  ............................................. x ............................................... 
SI ............................................. 
XI1 ............................................ 
XI11 ......................................... 
XIV ............................................ 

-22.0 
30.0 
ar.0 

44 .* 
40.0 
41.0 
9 . 0  

s :o 
36.0 
46.6 
35.0 
43.0 

37.0 

3:: 
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Average rate of movement, 37.0 miles per hour. 
Although fourteen y e a s  of low pressure have been traced, 

t will be Reen by examining chart v that the mostl marked 
)arometric changes occurred near the centre of the continent, 
n t h e  viciuity of SBint Paul, Minnesota, on the 3d and 4th, 
'rom the 10th to 16t11, outhe 19th arld 20th on the 24th and 
E t h ,  aud 28th and 29th. Nom the same chart i t  will be seen 
,hat the arem of low pressure paming over New England WVBM 
nore numerous. 

The following are general summaries of the meteorological 
:onditions attending the more important of these area8 of low 
mssure while within the limits of observation : 
I and II.-This storm has been previously t r w d  from bhe 

Rocky Mountain region to the Atlantio coast during the lmtter 
>art of December, 1886, and on t h e  morning of Jnnultry 1,1887 
t wm central near the southern New Englnnd coast. It passed 
iorthewtmnrd, with decreasing pressure at the centre, until t h e  
tReriioon ofthe 2d, when the central area bad become extended 
aud mm bountled by the isobar of 29.3, the stations in t h e  
Mirtritime Pkovinces being then located iu the southwest quad- 
raut of this low area. This storm was followed by a mpid 
rise in the barometer on the Atlantic coe t ,  the ihcrease Of 
pre8sure in twenty-four hours ending in the atbrnoon of JrCn- 
wry 3d amounting to 1.00 north of New England, and more 
than 0.50 a t  statione ou the Atlantic coast north of Virginia. 
Phis general inoremeof preaarrre on the come was accompahled 
by n corresponding decrease (low area number ii) on the mat-' 
Brn slope of the Rocky Mountains, due to the advanw of 'mi 
k r e a  of low premm, whioh followed the geiieral course of tlie 
MiRsoiiri Valley until i t  reaohed the vicjnity of 0maha;Ne. 
biwaka, at  midnight of-the 3d, when ita course changed to the 
riortheaat and it pasod over the Lake region, attended by gen- 
eral mows in the central \-alleys and thepca eastward to the 
Atlantic uotrst. 

scription of areas of high pressure an d cold waveR. The 10 p. 
in. weather map of the 4th exhibited a trough of low pressure 
extending from Colorado northwestward to Washington Ter- 
ritory, with n cold wave appaxently crowding southward from 
British America. The succeeding report lndioated a southerly 
movement of both t h e  low and the high area, and these condi- 
tions continued during the 5th when the pressure hadinorewed 
0.60 on the northern slope 02 the Rbckg MountRiuR, and had 
decreased 0.40 in the upper Rio Grande valley. The increase 
of pressure above referred to extended over the middle and 
southern Rocky Mountsiu dopes during the Btli, completely 
replacing this low area. The depression thua forced south 
was only relatively low, tlie miuimum pressure being 'but 0.10 
below the normal. 

IT.-This storm may hare originated in the GaIf of.Mexiao, 
but it has only been approximately traced dong the Atlantio 
cowt during the 6th and 6th. It apparently reached its magi; 
mum energy when the centre was near the eoufhern comt 
New England on the morniug of the 6th, when the wecrthw 

1II.~This mea has been previous1 referred to in the de- a 
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map showed a slight depression north ofsthe lower lake region 
within which the pressure was increaaing. ThiH storin moved 
northeastward from t h e  New Englaud coast, causing serere 
gales over the north Atlantic on the 6th and 7th. 

V.-This depression originated north of Oregon ou the Gtli 
and moved southward over Idaho, Wyoming, and Coloraclc 
dnring the 6th and 7th. It remained almost stationary duriug 
the 8th, and on that date disappeared while central over New 
Mexico. AR in the case of number iii, the southerly course 01 
this storm seems to have been caused by an extended area oj 
high pressure which moved from the BritiRh possessions south 
ward over the eastern slope of the Rocky Mountains and Mis 
airsippi Valley. In the present case t h e  departure from the 
normal in the area of low pressure exceeded 0.30, while the 
departures from the normal within the area of high pressure ta  
the northward ranged from 0.50 to 0.60. 

VI.-The cold wave which extended southward over T ~ x ~ F  
dnring the 8th and 9th was preceded by 8 trough of low press. 
nre which extended northward .from the Gulf to the upper 
lake region. The cold air from the Rocky Mountain slope 
moved eastward over the lower Mississippi valley, causing the 
preesure to increme in the South and rmultiug in the formation 
of a cyclonic area, central in the lower Ohio on the morning oi 
the 9th. Thi8 storm moved rapidly over the lower lake region 
and New England during the 9th ond loth,  the barometer fall. 
ing from 30.00 to 28.97 at the centre of th i s  area during itx 
movement from northern Indiana toSydney, Nova Sootia, where 
it was central a t  10 p. m. of the 10th. General snows attended 
the movement of this disturbance at stations east of the  Xis. 
sissippi, and as far south a8 Tennesme and North Cairoliaa, 
and rains and light snows were reported from the east Gull 
a_tates. The winds were moderate in the Lake region and were 
brisk to high on the Atlantic coast north of Cape Hatter-, 
after shifting to the northwest. 

VI1.-This depression appeared in  the British possessions 
north of Montana during the night of the 9th and passed east- 
ward to Lake Superior, where it was central on the 11th. It 
was attended by light snows in the Lake region, Saint Law- 
rence Valley, and northern New England, and although the ba. 
rometer fell below 29.40 when the centre passed over Lake 
Huron no marked changes in the weather conditions were 
observed dnring ita easterly movement over tho Saint Law- 
rence Valley and the  Maritime Provinces. 

VITI.-This depression wa8 observed north of Idaho at  10 
p. m. of the 11th. I t  moved rapidly southemtward, following 
the course of the Missouri Valley, and including within its 
limits the eastern slope of the Rocky Mountains from Texas 
northward to Dakota. Light snows were reporhd in the north- 
ern quadrants on the 12th and 13th, attended by northerly 
winds and low tamperatures but the weather remained gener- 
ally fair in the southern quadrants until the centre reached the 
Mississippi Valley on the morning of the 13th, when the rain- 
mea rapidly extended over the entire area east of the Missis- 
sippi and  south of the Ohio River, while the snow-area ex- 
tended over the Northern States to the New England coast by 
the morning of the 14th. The barometer reached it8 minimum 
while the  disturbance was central over Lake Erie, when the 
depression was contracted and elliptical in form, t h e  longer 
axis being in an eaet and west direction, bounded by isobars 
of 29.6, 29.6: and 29.7. The general form of this area while 
passing over the eastern Rocky Mouutain slope was elliptical, 
with the longer axis pointing in a north and south direction. 
The central area became more extended during the 14th, and 
the pressure increaeed at the  centre, while a secondary de- 
pression developed on the New England coast which was  at- 
tended by severe northerly gales. The formation of this aec- 
ondary depression apparently resulted in a loss of energy and 
the disappearance of this storm before reaching the Atlantic 
coast. Its centre waa last located aa central in western New 
York. 

The following notes from observers are of interest in connec- 
tion with this storm : 

JANUARY, 1887. 
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Mackinaw city, Michigan: light snow began a t  11.06 a m. Of the 18th; at 
11.26 a. m. an easterly g d e  set in and continued durjn the day, attaining a t  9 
p. m. a velocity of forty miles per hour. After midnigft the wind backed from 
cast to northeast and continued until 11.40 of the 14th, maximum velocity 
thirty-eight miles per hour. 

Green Bay, Wisconsin : light snow fell during the lath,  accompanied during 
the aftcrnoon by an eaeturly gale. On the morning of the 14th the windqblew 
hard from the northeast, attainiug a maximum velocity of thirty-six miles per 
hour. 

Cairo, Illinois: on the lath the barometer fell rapidly, reading a t  8 p. m. 
89.84, with brisk to high vnriable winds, maximum velocity thirty-seven mile8 
per hour from the west. During the storm the Nobile and !?hi0 Railroad 
round house waa blown down, and the boat and several 
barges were blown whore at East Cairo, Kentucky. 

Srnithville, North Carolina: a thunder-storm, mth  heavy rain, occurred dur- 
in thc night of the 18-14th. From 8 to 9 p. m. of the 14th a southeaeterly 
gsfie prevailed, maxinium velocity thirty-seven miles per hour. 

Boston, hiassachusetts: snow and heavy rain fell at intervals throughout the 
l l t h ,  accompanied by a northeasterIy gale, which attained at 7 8. m. a velocity 
of forty-eight miles per hour. 

Eastport) Maine: on the 14th light snow began falling at 7.40 8. m.; at 10 
8. m. it chan ed to deet, and again to light snow at 6.10 p. m. At  6.16 8. m. 
a northeastexfy gale set in, attaining at 8.16 . m. a velocity of fifty-five milee 
per hour. Dunng the day the barometer &I rapidly. The mow and gale 
ended during the morning of the 16th. 

1X.-The midnight report of t h e  14th indicated the presence 
of a depression north of Dakota. At  the following telegraphic 
report the region of least pressure had shifted westward to the . 
norther11 Bocky Mountain stations, from which regiou an ex- 
tended area of low barometer moved southeastward during the 
16th and 16th, reaching the vicinity of Lake Michigan at 10 
p. m. of the  16th. This area of low pressure was followed by 
a rapid increase of pressure and a cold wave over the central 
valleys. From the Lake region the courm of this depression 
was northoastward, clown the Saint Lawrence Valley, attended 
by severe gales in the south and west quadrauts. The barome- 
@r fell to 28.82 at Anticosti, Gulf of Saint Lawrence, on the 
morning of the 18th, wheu the centre of disturbance was near 
t h a t  statiou. Gale4 continued at  the northemteru Oanadian 
stations and along the Atlantic coast north of Hatteras on the 
17th and until the morning of the 18th. 

of the 17th and continucd without cessation througgout the day, accompanief 
by high northwesterly winds which blew for a time at the rate of forty mile8 
per hour. The snow drifted badly and all trains were delayed several hours ; 
all local traffic w88 suspended. 

Uu5al0, New York : after 8 p. m. of the 16th the baronieter began falling 
rapidly and the wind backed to east and northeast. During the night of the 
IG17th the barometer fell four-tenths of an’inch, at the same time a decided 
rise in temperature occurrcd, with snow. At 6.16 a. m. of the 17th 8 severe 
southwesterly gal0 set in and increased in velocit until 2.60 p. m. when it had 
sttained a velocity of fiftyeight miles per hour ; t ie gale continued until 8.16 a. 
m. of the 18th. During the 18th the presaure rose rapidly, with falling tem- 

Joe Williams 

The following notes relate to this storm : 
Grand Haven, Michigan : light snow began fallin during the early mornin 

perature ; miiiimum -lo.$. 

9outheasterlv winds. shifting to east and blowing with increased velocity. 
Mackinaw-cit.y, dichigan : the 16th opened with cloudy weather and brisk 

An 
enaterly a16, average velo& twenty miles perhour, began at 10.60 a.m. and 
continue$ until 8.40 a. m. o f  the 17th ; maximum velocity thirty-seven miles 
per hour. At 10 a. m. of the 17th the wind backed to northwest and blew a 
gale throughout the day; maximum velocity thirt miles per hour, at 2.80 p. 
m. Heavy mow fell from 6 p. m. of the 16th untif2 p. m. of the 17th. 

Chineoteague, Virginia ; during the 17th the barometer fell rapidly, reach- 
ing 29.44 at  8 p. m., after which it ro8e 88 rapidly. I n  the early morning the 
wind was fresh from the south, becoming bnsk at noon, and 8@in flesh until 
1 p. m. when it shifted to the northwest and began blowing 8 gale, reaching 
at  9 p. rn. a maximum velocity of fift -six miles per hour, and for ten minute8 
blowin at the rate of eixty-five mica p e r  hour. Heavy rain, with mow at 
intervak, fell durin the night of the 17-18th. The 18th was cold, with brisk 
to high northweste& wind8 prevailing. 

Rochester, New York : the barometer fell very rapidly during the night of 
the 16-17th, reading 29.84 at 7 a. m. of the 17th, m t h  wind !?om the south 
ind fresh until 10 a. m. when it shifted to west and increaeed in force, attain- 
in at 11.15 a. m. a velocity of fort six miles per how, and at 1.16 p. m. 
Etfy-two miles per hour. On the 18 t i the  wind b ew hard from the northwest, 
with falling temperature and light snow, 

Key West, Florida: At 6.18 a. m. of the 18th a strong northerly gale set in 
ind continucd throughout the day, attaining a t  6.80 a. m. a velocity of thirty- 
nine miles per how. 

Cedar Keys, Florida: on the 17th the wind blew steadily from the south 
until 1 p. m. when it increased in force, veering to the west at 6 p. m., and 
latar, to the northwest. At 8.40 p. m. the wind attained the velocity of 8 gale j 
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maximum velocity, thirty-two miles per hour from the northwefit, at 10.20 p. 
m. bight rain fell from 6.30 to 7.10 p. m. 

X.-Number x was observed in northern Nontana 011 the 
morning of the 19th ; it pasad southeastward, following the 
g m x a l  course of the preceding storm ; the southeasterly move- 
ment ended in souther11 Dakota and the storm passed over the 
upper lake region on the 22d, developiiig considarible eiiergg 
when central ne:tr Mackinaw City, Michigan, mliure the h- 
rometer fell to 29.01 on the afternooil of the 20th. It moved 
nortlleastward Over the Saint Lawrerice Vidley, Causing gales 
at extreme northeastern stations on the 21st. 
beCame greatly extended t19 i t  moved to the northeast, but the 
wind increased in force and the most severe gales roportell dur- 
a% the month occurred along tlie Atlantic coast as thiv storm 
Qassed over that region, 

Tho following notes by Signal Service observers are Of in- 
terest: 

B$ab New York : a flouthwesterly gale set in trt 7.30 a. m. of the 20th and 
continued until 6 8. m. of the 21st; trt 9.10 a. m. it reached nvelocity of fifty- 
ei ht miles per hour. During the storm the ice on the lake ~ 8 9  broken up for 

seaeon. 
Mackinaw City, Michigan : a souther1 gale, shifting to tho southwest, began 

at l.46 8. m. of the 20th ; during the aiernoon the wind shifted to the west, 
and attained a velocity of thirtysix miles per hour at 7.48 p. m. The barom- 
eter fell rapidly until ].sop. m. when it stood at 28.97, after 1.30 p. m. it be- 
e n  rlaln rapidly. 

Cairo, h n o i s  : during the 20th high variable winds flrevniled, maximum 
ve!OCitY fortyfour mile8 per hour from the southwest. iver men state thnt 
thla W f m  the strongest wind that ha3 occurred on the river for many years; 
several barges were tori1 from their moorings and blown across the river. 

=.-This storm appeared on the north Pacific coast 011 the 
afternoon of the ZOth, and crossed the coutinent to the NO%>% 
8mtla coast, i t  being clearly defined arid tlie centre approxl- 
fnatelY located at each of the tri-daily reports from the date of 
Its ~Ppearance until the 10 p. m. report of the 24th, when the 
centre Was located near Emtport, Maine. TlJe cou~so was 
southeasterly to northern Texas and thence nortlieavtward over 
fihe Lake region and New England. The baroinetric pressure 
Increased at  the centre 8s it passed eastward from the Pacific 
wasst to the Rocky Mountain region. When contra1 in north- 
ern Texm throe areas of high pkessuro were shown on the 
weather charts, one to the nortli over Manitoba, one 0x1 the  
north Atlantic coast, and the third on the central Pacific coast. 

extended trough of low pressure separated the areas of 
h!gh pressure and covered the  region from the upper. lake .re- 

Nollthwestward to the Rio Grande Valley, Within mhlcb 
t h s  low area w m  enclosed,bonuded by isobars of 29.5? 29.6, 
and 29.7, which were elliptical in form, the longer axis point1ii.g 
aortheastward, the direction lifterwards followed by this 
storm. This general form of this  depression continued during 
$8 pwsage to the Baint Lawrence Vnlley, with slight changes 
in pressure, until the centre of disturbance reachod the coast, 
when a decided decroaae of pressure occurred, the bnrometer 
falling below’29.Y at  Eastport, Maine, on the afternoon of the 
24th. The telegraphic reports for the succeeding twenty-four 
hour8 from the northeastorii stations aro missing, but severe 
mesterly gales coutinued in this sectiou on the nfternoonof tho 
25th: thus indicating that this depression passsell over the at- 
JantlC, attended by severe storms. The precipi tation attend- 
ing this area of low pressure was mora mnrked in tho south 
and east sections of the country, but light rains or snow were 
feported in all states and territories, except Dakota, during 
Its ~aseage over the country. 

XIL-This area approached from the north Puciflc and was  
observed north of‘ Washington Territory on the nfternoon of 
23d. It crossed the continent in two days and sixtoen hours, 
following approximately the path of the precoding storm, how- 
ever, not prtssing as far to the ~ o u t h ,  on the eastern dope of 
the l h k y  Moontnins previous to the change of direction to 
the northertst, but it passed farther to the north while moving 
Over tbe Lake region. After reaching the Saint LaWr8nCe 
valley i t  passed Over New England to the south of Nova 
scotia, following the  course of the preceding etorm, but exhib- 

The contral 

a I lshnce ofabout k n  lniles out, which is u very unusual occurrence for this 

__ - -- - _. - - - - . - - . _. __ 
iting much less energy. During the movement of this area of 
low pressure to the eastward t h e  barometer fell to 29.50 at  
stations near the centre i n  Nebraska, after which the pressure 
rose and again fell to 29.60 when t h e  centre was passing over 
Lake Huron. From this point oastivwd to tlie Atlnntic tlie 
pressure :it the centre iiicreased. 

XII1.-This disturbance also piusod from tlie north l’acific 
coast, mliere i t  WRY central 011 the 2Gth, and from tho tri-daily 
weather cliarts it. may be traced to tlie north of tlie upper lake 
regiou on the 29th. It was at uo time central within the lim- 
its of‘ the United Stdes, but was attended by severe gtiles in 
t h e  Lake region and geiioral rains or mows over the central 
valleys, Lake region, and Atlantic States when tlie contre waa 
near Lake Superior, from which region it apparently moved 
iiortheastward and did not reach tlio comt within the limits of 
observatiou. 

XIV.-This storm apl~arently developed during the night of 
the 2Sth, over Montana. The depression was elongated and 
locntud between two high areas, one to the north of Montana 
and the other on the ceutral Pacific coast, the longer axis poiut- 
ing to the southeast. It moved rapidly to southern Minnesota 
duriug the succeeding eight hours, the general form continuing 
but the larger axis poiuting to the northetlst. This rapid move- 
ment to the eastward was apparently due to the union of the 
two high areas previouslyreferred to. It ptmsed emtmard over 
the Lake region to the &Lint Lawrence Valley during the 29th 
and 30th with increasing energy near tlie centre of disturbance, 
but without causing any decided change in the atmospheric 
conditions south of the Lake regiou and New Englaud. The 
minimum barometric pressure (29.21) within this low area oc- 
curred at Anticosti, Gulf of Saiut Lawrence, on the morniug of,  
the 31st. The barometric pressure within tho central area da- 
creased slowly during its movement eastward from tile liocky 
Mountains. 
NORTH ATLANTIC STORMS DURING J A N U B Y ,  1887. 

[l+essure in  inches and miUinietres j wiad-forcc by Beaufort scale.] 
The paths of the depressions that have appeared over the 

north Atlantic Oceltn during the month are determined, approxi- 
mately, from international simultaneous observations furnished 
by captains of‘ oman steamshipa and sailing vessels ; abstracte . 
of ships’ logs and otlier data collected by the Signal Service 
agencies a t  the ports of New York, Bostou, and Philadelphia; 
reporb received through the co-operation of the L L  New York 
Herald Weather Seryice ;” abstracts of ships’ logs furnished 
by the proprietors of  t h e  “New York Maritime Register,” 
and from other miscellaneous data received at  this offlce up 
to February 22, 1887. 

Twelve depressious are t r m d ,  of which, seven passed north- 
eastward over, or in the vicinity of, Newfoundland ; four first 
appeared over mid-ocean , and one apparently developed off 
the east coast of t h s  United States. The general course of 
direction of the depressions mas east-northeast to northeast. 

A severe etorm prevailed over the British Isles during the 
6th and 7th, with barometric pressure ranging below 29.00 
(736.6) on the latter date. The disturbance occasioned stroug 
gales between t h o  fortieth and sixtieth parallels and east of 
tho tmen ty-fifth meridian. This depression waq probab1,r a 
continuation of ocean depression number 2 which occupied the 
ocean northwest of Scotland on the 5th, after which date ita 
courso cannot be aceurately determined, owing to an absence 
ofreports. . 

The depression traced 8s number 1 first appeared off the 
southeast coast of Greenland on the 2d and passedeast to the 
north of Scotland. Number 2 passed northeast over the south- 
ern portion of Newfoundland during the morning of the 3d and 
moved rapidly northeast to the north of Scotland by the 6th. 
Number 3 followed a courso similar to that pursued by number 
2 during the ?til, 8th, and 9th. Number 4 appeared over the 
ocean west of Ireland on the 10th and moved to the west mast 
of Sootland by the 11th. Number 6 passed over Newfoundland 
during tho  early morning of the 11th and moved ragidly north- 

‘ 
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maximum velocity thirty-two milea,per hour from the northweet, at  10.20 p. 
m. .Light rnin felt from 6.30 to 7.10 p. m. 

X.FNumber x was observed in northern i o n t a n s  ou t h e  
morning of t h e  19th ; it passed southeastward, following the 
general course of the preceding storm ; the southeusterlg move- 
mont ended in southern Dakota and the storiu passed over the 
upper lake region on the 22d, derelopiug considerable em%Y 
when central near Mackinaw City‘, Michigan, where the ba- 
rometer.fel1 to 29.01 on the afternoon of the 20th. I t  moved 
northeastward over the Saint Lawrence .Valley, causing gales 
at extreme northeastern stations on 21st. The central area 
became greatly errtended us it move YP to the northeast, but the 
wind increased in force and the most severe gales reported dur- 
zng the month occurred along &he Atlantic coast as thia Rtorm 
gamed over that region, 

The folIowing notes by Signal Service observers are of in- 
terest: 

Buffalo, New York : a Routhweeterly gnle set in at 7.80 a. m. of the 20th and 
cpnhnu$ unh l6  n. m. of the 21st ; ut 9.10 a. m. it reached n velocity of fifty- 
el ht  mles  per hour. During the storm the ice on the lnke w a  broken up for 

8eaon. 
Mackinaw City, Michigan : a eoutherl gale, shiRing to the southwest, began 

a t  1.46 a m. P f  the F t h  * .during.tbe.aksmoon the wind ,shifted to the west, 
and attained a velocity ok thirty-six miles per hour at ’1.46 p. m. The bnrom- 
eter fell rapidly until 1.SOp. m. when it stood at 28.97, a+er 1.80 p. m. it be- 
gan risin rnpidly. 

Cairo, h n o i s  : during the 20th high variable winds revniled, maximum 
velocity forty-four miles per hour from the southwest. kiver men state that 
this WBB the strongeet wind that has occurred on the river for many yenre ; 
severe1 barges were torn from their mooring and blown across the river. 

=.-This storm appeared on the north Pacific coast oil the 
afternoon of the 20th, and crossed t h e  coutinent to the Nora 
Scotia coast, i t  being clearly defined and the centre approxi- 
mately located at  each of the tri-daily reports from the date of 
its appearttnce until the 10 p. m. report of the 24th, when the 
centre wa8 located near Eastport, Maine. The course was 
southe~ter ly  to northeru Texas and thence northoatward over 
the Lake region and New England. The barometric pressure 
increased at the centre as i t  passed eastward from the Pacific 
mast  to the Rocky Mountain region. When contra1 in north- 
ern Texar, three areas of high pressure were shown on the 
weather charts, one to the north over Manitoba, one on the 
north Atlantic coaat, and the third on the central Pacific coast. 
An exteridod trough of low pressure separated the asew 01 
high pressure and covered the region from the upper lake re- 
giou Roothwestward to the Rio Orande Valley, within which 
thie low area waa enclosed, bounded by isobars of 29.6,29.6, 
and 29!7, which were elliptical in form, the longer axispoint1n.g 
northeastward, the direction afterwards followed by thla 
a tom.  This general form of this depression continued during 
ita pqssage to the Saint Lawrenw Valley, with slight changes 
in pressure, until the centre of disturbance reuhod the coa8tq 
when a decided decronse of pressure occurred, the barornetel 
falling beloi29.2 at Eastport, Maine, on the afternoon of the 
24th. The telegraphic repoljs for the succeeding twenty-foul 
hourd from tho northeastern stations aro missing, but sever( 
vvesterlg galee coutinued in this section on the aftornoonof thc 
26th thus indicating that this depression passed ovor the At  
Iantic, atteuded by severe storms. The precipitation attend. 
ing thie area of low pressure was more markod in tho soutt 
:md east sections of the country, but light rains or snow wert 
?ported in all states and territories, except Dakotn, during 
Its PasRqge over the’conntry. 

=.-This ares apprortched from the north Paoioibc and W&L 
observed north of Washington Territory on the afternoon o 
23d. It crossed the continent in two days and sixteen houm 
following approximately the path of the precediug storm, how 
*ever7 not paasing as far to the aouth, on the eastern slope o 
the & d y  Mountains previous to the change of direction tc 
tbs northeat, bnt i t  passed farther to the north while moviug 
over tb.e Lake rdgiou. After reachitlg the Saint fiawrenu 
Valley i t  passed over New England to the south of Novz 
Scotia, following the course of the preceding Rtorm, but exhib 

a ti istance of about  ten miles ou;, which is n very unusual occurrencc for this 

ting. niuch less energy. During the movement of this  area of 
ow pressure to the enstward the barometer fell to 29.60 at 
tations near the centre in Nebraska, after which tbe prevsure 
os8 arid again fell to 29.50 when t h o  centre w w  passing over 

. 
Jake Huron. From t h i s  point eastward to the Atlantio the 
messure at the ceotre iiicreased. 

XII1.-This disturbance also passed from the north Pacific 
io&, where i t  WRB c e n h l  on the 2Gth, and ikom the tri-daily 
veather ciiarts it. may be traced to the iiorth of the upper lake 
-egion on the 29th. It was at  uo time ceutral within the Lim- 
ts of the United States, but was attended by severe gales in 
b e  Lake regiou and general rains or anows over t h e  central 
ralleys, Lake region, and Atlantic States when the centre was 
iear Lake Superior, from which region it apparently moved 
lortheaatward and did not reach tho coast within the limits of 
)bservation. 

X1V.-This storm apparently developed during the night of 
;he 2Sth, over Montana. The depression was elongated and 
mated between two high tweak+ one to the north of Montana 
and the other on the central Pacific mut,  the longer axis point- 
lug to the southeast. It moved rapidly to southern Minnesota 
luring the succeeding oight hours, the general form coutinuing 
but the larger axis pointing to the northeltst. This rapid move- , 
meut to the eastward was apparently due to the union of the , 
two high areas previouslyreferred to. I t  p w e d  erwtmard o\‘8r 
the Lake region to the Saint ‘Lawrence Valley during the 29th 
and 30th with increasing energy near the oentre of diuturbanoe, 
but without causimg any decided change in the atmospheric 
conditious south of the Lake region and New Englmd. The 
minimum barometric pressure (29.21) within this low are& OC- 
curreil st Anticosti, Gulf of Saiut Lawrence, on the morning of ,  
the 31st. The barometric pressure within the central area de- 
creased slowly during its movement eltstward from the l toob 
Mountains. 
NORTH ATLANTIC STORMS DURIXQ JANUARY, 1887. 

[ IZressure in inches atid millimetres; mhd-forcc by Beaqfort scale.] 
The paths of t h e  depressions that have appeared over the 

north Atlantic Ocean during the month are determined, approxi- 
mately, from international simultaneous observations furnished 
by captains of w a n  steamships and sailing vessels; abstlmta , 
of ships’ logs and other data, collected by the Signal Service 
ageucies at the ports of New Pork, Boston, and Philadelphia; 
reporb received through the co-operation of the tc New Pork 
Herald Weather Serrice ; ” abstraots of ships’ Logs furnished 
by the proprietors of the “New York Maritime Itegistar,” 
and from other miscellaneous data received at this oleace up 
to February 22, 1887. . 

Twelve depressions are traced, of which, seven passed north- 
eastward over, or iu  the vicinity of, Newfoundlaud; four flrat 
appeared over mid-oman, and oue apparently developed off 
the east coast of the  United States. The general course of’ 
direction of the depressions waa east-northemt to northeast. 

A severe storm prevailed over the British Islea during the 
6th and 7th, with barometric pressure ranging below 29.00 
(736.6) on the latter date. The dishrbenoe occasioned strong 
gales between the fortieth and sixtieth parallels and emt of 
tho twenty-fifth meridian. This depression was  probably a 
continuation of ocean depression nvmber 2 which occupied the 
ocean northwest of &ofland on the Sth, after which date its 
course cannot be weurately determined, owing to au absence 
of reports. . 

The depression traced as number 1 flmt appeared off the 
southeast coast of Qreenlmd on the 2d end paseedeast the 
north of Scotland. Number 2 passed northeast over the south- 
ern portion of Newfoundland during the morning of the 3d and 
moved rapidly nortbeast to the north of Scotland by the 6th. 
Number 3 followed a course eimilar to that pusued by number 
2 during the 7th Sth, and 9th. Number 4 aBpeamd Q V ~  the 
ocean west of Ireiand on the 10th and moved to t h e  west oowt 
of Scotland by the 11th. Number6 passed over Newfoundland 
during the early morning of the 11th and moved ragidly north: 

- 


